Presynaptic control of [3H]-glutamate release by dopamine receptor subtypes in the rat substantia nigra. Central role of D1 and D3 receptors.
Substantia nigra pars reticulata is the output station in basal ganglia; its GABAergic neurons control the activity of thalamo-cortical premotor nuclei, thus controlling motor behavior. D1-like and D2-like presynaptic dopamine receptors on subthalamo-nigral afferents by modulation of glutamate release change the firing rate of nigral neurons; however, their relative contribution to the control of glutamate release and their pharmacological properties have not been studied. This is important since the prevalence of the inhibition or stimulation of release determines the firing rate of nigral neurons, therefore motor activity. Here we used depolarization induced [3H]-glutamate release in slices of rat substantia nigra from reserpinized and non-reserpinized rats to explore the relative contribution of the D1-like and D2-like receptor subtypes to the control of glutamate release. We found a significant control of release by D1-like and D3R, and a modest effect of D2R. D4R exerted no effect. Dopamine showed more potency for D3R than for D1-like receptors; however, these latter enhanced release to a greater degree, as shown by the Emax. We also co-activated these to test their interaction; an antagonist interaction of D1-like with D2 and D3R, and an additive between D2 and D3R were found. Pharmacological receptor antagonist effects in release from reserpinized vs. non-reserpinized slices were similar, suggesting that endogenous dopamine stimulates receptors in the same way. These findings suggest differences in the control of glutamate release by different dopamine receptors in the substantia nigra, which could contribute to explaining the effect of dopamine and its agonists on motor behavior.